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DETAILED ACTION 

Claim Objections 

1 . Claim 14 objected to because of the following informalities: Referring to claim 
14, "issuing the microinstruction to execute the test microinstructions" is understood to 
refer to "issuing the macroinstruction to execute the test microinstructions". Appropriate 
correction is required. 

Double Patenting 

2. The nonstatutory double patenting rejection is based on a judicially created 
doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the 
unjustified or improper timewise extension of the "right to exclude" granted by a patent 
and to prevent possible harassment by multiple assignees. A nonstatutory 
obviousness-type double patenting rejection is appropriate where the conflicting claims 
are not identical, but at least one examined application claim is not patentably distinct 
from the reference claim(s) because the examined application claim is either anticipated 
by, or would have been obvious over, the reference claim(s). See, e.g., In re Berg, 140 
F.3d 1428, 46 USPQ2d-1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29 
USPQ2d 2010 (Fed. Cir. 1993); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 
1985); In re Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 
F.2d 438, 164 USPQ 619 (CCPA 1970); and In re Thorington, 418 F.2d 528, 163 USPQ 
644 (CCPA 1969). 

A timely filed terminal disclaimer in compliance with 37 CFR 1 .321(c) or 1 .321 (d) 
may be used to overcome an actual or provisional rejection based on a nonstatutory 
double patenting ground provided the conflicting application or patent either is shown to 
be commonly owned with this application, or claims an invention made as a result of 
activities undertaken within the scope of a joint research agreement. 

Effective January 1 , 1994, a registered attorney or agent of record may sign a 
terminal disclaimer. A terminal disclaimer signed by the assignee must fully comply 
with 37 CFR 3.73(b). 

3. Claims 1-3, 6-14 rejected on the ground of nonstatutory obviousness-type 
double patenting as being unpatentable over claims 1-6 of U.S. Patent No. 
6643800 (800). Although the conflicting claims are not identical, they are not patentably 



distinct from each other. 
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4. Referring to claim 1 , 800 discloses an apparatus for testing a computer 
microarchitecture, comprising: means for providing reprogrammed microcode, 
comprising: means for reprogramming microcode (1/800 has claimed "reprogrammed 
microcode", therefore there must be means for reprogramming); microcode related to 
one or more macroinstructions, and reprogrammed test microcode for testing the 
computer microarchitecture, wherein the reprogrammed test microcode comprises a 
sequence of microinstructions executed to test the computer microarchitecture; and 
means for sequencing the sequence of microinstructions and producing an address for 
the reprogrammed test microcode (1/800). 

Although 800 does not explicitly claim means for storing reprogrammed 
microcode, storing microcode is notoriously well known in the art. Examiner takes 
official notice for control stores. A person of ordinary skill in the art at the time of the 
invention would have been motivated to use a control store to store microcode because 
in a microprogrammed computer, it is the computer memory in which microprograms 
reside. 

5. Referring to claim 2, 8, 800 discloses a dispatcher that receives the sequence of 
microinstructions and provides outputs; and execution units that receive the outputs 
and execute microinstructions (2/800). . 

6. Referring to claim 3, 9, 11, 800 discloses the computer microarchitecture 
supports multiple instruction sets (4/800). 
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7. Referring to claim 6, 800 discloses the means for sequencing comprises a 
macroinstruction to microinstruction mapper that maps macroinstructions into 
sequences of microinstructions (5/800). 

8. Referring to claim 7, 800 discloses a method for testing a computer 
microarchitecture, comprising: reprogramming microcode (1/800 has claimed 
"reprogrammed microcode", therefore there must be means for reprogramming); 
designating a macroinstruction for execution, wherein the execution initiates a test 
sequence comprising the reprogrammed microcode; receiving inputs corresponding to 
one or more of entry points and computer state information; and producing an address 
for the reprogrammed microcode (1/800). 

Although 800 does not explicitly claim for storage in a microcode storage, storing 
microcode is notoriously well known in the art. "Examiner takes official notice for control 
stores. A person of ordinary skill in the art at the time of the invention would have been 
motivated to use a control store to store microcode because in a microprogrammed 
computer, it is the computer memory in which microprograms reside. 

9. Referring to claim 10,13, 800 discloses method for conducting a test of a 
computer microarchitecture, comprising: mapping a macroinstruction to a particular 
sequence of microinstructions; replacing the particular sequence of microinstructions 
with an arbitrary set of microinstructions, wherein the arbitrary set of microinstructions 
comprises the test; receiving inputs corresponding to one or more of entry points and 
computer state information; and producing an address for the arbitrary set of 
microinstructions (1/800). 
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10. Referring to claim 12, 14, 800 discloses macroinstruction related to microcode 
and microcode executed to test (1/800). 

Although 800 does not specifically disclose that a macroinstruction may be 
issued in order to test using the microcode, macroinstructions are notoriously well 
known to execute microcode. A person of ordinary skill in the art at the time of the 
invention would have been motivated to issue a macroinstruction to access microcode 
because macroinstructions are emulated instructions that execute using native 
instructions (microcode). 

1 1 . Claims 4, 5 rejected on the ground of nonstatutory obviousness-type 
double patenting as being unpatentable over claim 1 of U.S. Patent No. 6643800 in 
view of US 6112312 to Parker. Referring to claims 4 and 5, although 800 does not 
claim the apparatus is implemented as a software model, and that further, the model is 
implemented on a computer-readable medium, modeling hardware is very well known in 
the art. An example of this is shown by Parker, from the abstract "The test code file is 
intended for execution by: (i) a model of the microprocessor existing within a simulation 
system, or (ii) a hardware implementation of the microprocessor residing within a 
computer system." A person of ordinary skill in the art at the time of the invention would 
have been motivated to simulate a hardware system because, from line 43 of column 2, 
"In the past, manufactured prototypes of a new microprocessor were required in order to 
perform functional testing. Today, however, powerful simulation systems exist in which 
a design of a new microprocessor may be functionally tested (i.e., functionally verified) 
before prototypes of the new microprocessor are manufactured. Such simulation 
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systems typically include a functional model of a microprocessor under test. Functional 
testing of a functional model of a microprocessor under test allows design errors to be 
identified and corrected prior to the manufacture of hardware prototypes." 

Claim Rejections - 35 USC § 103 

12. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

13. Claims 1, 3, 6, 7, 9-14 rejected under 35 U.S.C. 103(a) as being unpatentable 
over US 4887203 to MacGregor et al. in view of US 5155819 to Watkins et al. 

Referring to claim 1 , Macgregor discloses an apparatus for testing a computer 
microarchitecture, comprising: means for providing directed microcode , comprising: 
means for directing microcode (From the abstract, "an instruction is provided which 
enables the microaddress for the micromachine to be externally specified"); 

means for storing directed microcode (From figure 1, 10, 1 1.), comprising: 
microcode related to one or more macroinstructions (From the abstract, "By way 
of this instruction, the processor may be directed to execute special microcoded 
routines otherwise unavailable during normal execution."), 

and reprogrammed test microcode for testing the computer microarchitecture, 
wherein the reprogrammed test microcode comprises a sequence of microinstructions 
executed to test the computer microarchitecture (From the abstract, "By way of this 
instruction, the processor may be directed to execute special microcoded routines 
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otherwise unavailable during normal execution.. These special microcoded routines may 
perform useful functions such as testing in an expeditious manner portions of the 
circuitry of the processor which would otherwise be difficult to test."); 

and means for sequencing the sequence of microinstructions and producing an 
address for the directed test microcode (Figure 1, 26.). 

Although MacGregor does not specifically disclose this directed microcode may 
be accessed through reprogramming, this is known in the art. An example is provided 
by Watkins, from the abstract, "The architecture is flexible enough to permit the modular 
addition, deletion and modification of dedicated functions and microinstructions 
(including changes in execution timing and decoding)". A person of ordinary skill in the 
art at the time of the invention would have been motivated to reprogram microcode 
because, from line 58 of column 2 of Watkins, "Significant flexibility is provided with 
respect to the definition of the macroinstruction set itself. Because the chip is not 
littered with dedicated "glue" logic designed to optimize a particular set of 
predetermined macroinstructions, individual macroinstructions can be modified solely by 
rewriting microcode. Instruction decoding and execution time can also be modified in 
this manner.", and further from the abstract of MacGregor, "By way of this instruction, 
the processor may be directed to execute special microcoded routines otherwise 
unavailable during normal execution." 

14. Referring to claim 3, 9, 1 1 , MacGregor in view of Watkins discloses the computer 
microarchitecture supports multiple instruction sets (From line 67 of column 6 of 



Application/Control Number: 10/662,383 Page 8 

Art Unit: 21 14 

MacGregor, "For example, a special microroutine may be provided to implement an 
instruction not available in the standard instruction set."). 

1 5. Referring to claim 6, MacGregor in view of Watkins discloses the means for 
sequencing comprises a macroinstruction to microinstruction mapper that maps 
macroinstructions into sequences of microinstructions (from line 58 of column 2 of 
Watkins, "Significant flexibility is provided with respect to the definition of the 
macroinstruction set itself. Because the chip is not littered with dedicated "glue" logic 
designed to optimize a particular set of predetermined macroinstructions, individual 
macroinstructions can be modified solely by rewriting microcode. Instruction decoding 
and execution time can also be modified in this manner."). 

1 6. Referring to claim 7, MacGregor discloses a method for testing a computer 
microarchitecture, comprising: directing to microcode stored in a microcode storage 
(From the abstract, "an instruction is provided which enables the microaddress for the 
micromachine to be externally specified". From figure 1 , 1 0, 1 1 .); 

designating a macroinstruction for execution, wherein the execution initiates a 
test sequence comprising the directed microcode (From the abstract, "an instruction is 
provided which enables the microaddress for the micromachine to be externally 
specified. By way of this instruction, the processor may be directed to execute special 
microcoded routines otherwise unavailable during normal execution. These special 
microcoded routines may perform useful functions such as testing in an expeditious 
manner portions of the circuitry of the processor which would otherwise be difficult to 
test."); 
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receiving inputs corresponding to one or more of entry points and computer state 
information (From figure 1 , branch control, the output of bus 25, the output of micro 
store 10.); 

and producing an address for the reprogrammed microcode (From figure 1, the 
output of microaddress multiplexor 26.). 

Although MacGregor does not specifically disclose this directed microcode may 
be accessed through reprogramming, this is known in the art. An example is provided 
by Watkins, from the abstract, "The architecture is flexible enough to permit the modular 
addition, deletion and modification of dedicated functions and microinstructions 
(including changes in execution timing and decoding)". A person of ordinary skill in the 
art at the time of the invention would have been motivated to reprogram microcode 
because, from line 58 of column 2 of Watkins, "Significant flexibility is provided with 
respect to the definition of the macroinstruction set itself. Because the chip is not 
littered with dedicated "glue" logic designed to optimize a particular set of 
predetermined macroinstructions, individual macroinstructions can be modified solely by 
rewriting microcode. Instruction decoding and execution time can also be modified in 
this manner.", and further from the abstract of MacGregor, "By way of this instruction, 
the processor may be directed to execute special microcoded routines otherwise 
unavailable during normal execution." 

1 7. Referring to claim 10,13, MacGregor discloses conducting a test of a computer 
microarchitecture, comprising: mapping a macroinstruction to a particular sequence of 
microinstructions (From the abstract, "an instruction is provided which enables the 



Application/Control Number: 10/662,383 Page 10 

Art Unit: 2114 

microaddress for the micromachine to be externally specified"); 

directing the particular sequence of microinstructions to an arbitrary set of 
microinstructions, wherein the arbitrary set of microinstructions comprises the test 
(From the abstract, "an instruction is provided which enables the microaddress for the 
micromachine to be externally specified. By way of this instruction, the processor may 
be directed to execute special microcoded routines otherwise unavailable during normal 
execution. These special microcoded routines may perform useful functions such as 
testing in an expeditious manner portions of the circuitry of the processor which would 
otherwise be difficult to test."); 

receiving inputs corresponding to one or more of entry points and computer state 
information (From figure 1 , branch control, the output of bus 25, the output of micro 
store 10.); 

and producing an address for the arbitrary set of microinstructions (From figure 1 , 
the output of microaddress multiplexor 26.). 

Although MacGregor does not specifically disclose this directed microcode may 
be accessed through reprogramming, this is known in the art. An example is provided 
by Watkins, from the abstract, "The architecture is flexible enough to permit the modular 
addition, deletion and modification of dedicated functions and microinstructions 
(including changes in execution timing and decoding)". A person of ordinary skill in the 
art at the time of the invention would have been motivated to reprogram microcode 
because, from line 58 of column 2 of Watkins, "Significant flexibility is provided with 
respect to the definition of the macroinstruction set itself. Because the chip is not 
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littered with dedicated "glue" logic designed to optimize a particular set of 
predetermined macroinstructions, individual macroinstructions can be modified solely by 
rewriting microcode. Instruction decoding and execution time can also be modified in 
this manner.", and further from the abstract of MacGregor, "By way of this instruction, 
the processor may be directed to execute special microcoded routines otherwise 
unavailable during normal execution." 

1 8. Referring to 1 2, 1 4, MacGregor in view of Watkins discloses issuing the 
macroinstruction to execute the test microinstructions (From the abstract, "an instruction 
is provided which enables the microaddress for the micromachine to be externally 
specified"). 

19. Claims 2, 8 rejected under 35 U.S.C. 103(a) as being unpatentable over US 
4887203 to MacGregor et al. in view of US 5155819 to Watkins et al. as applied to 
claim 1, 7 above, and further in view of US 5133077 to Karne et al. Referring to 
claim 2, 8, MacGregor in view of Watkins discloses a dispatcher that receives the 
sequence of microinstructions and provides outputs; and an execution unit that receive 
the outputs and execute microinstructions (From title of MacGregor, "Microcoded 
processor executing microroutines"). 

Although MacGregor in view of Watkins does not disclose that a plurality of 
execution units may be used, processor with multiple execution units are very well 
known in the art. An example of this is shown by Karne from the abstract, "A data 
processor is disclosed which enables the selective simultaneous or asynchronous 
execution of mutually independent instructions of different classes in parallel coupled 
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execution units and which enables the sequential execution of mutually dependent 
instructions of different classes by delaying the execution of a dependent instruction in a 
second execution unit until the completion of execution of a precursor instruction in a 
first execution unit. The instructions are dispatched to respective ones of a plurality of 
parallel coupled execution units, in accordance with their instruction class." A person of 
ordinary skill in the art at the time of the invention would have been motivated to have 
multiple execution units because, from line 55 of Karne, "It is therefore an object of the 
invention to provide a more efficient data processing architecture which operates on a 
single instruction stream to execute instructions in diverse classes in parallel while 
enabling mutually dependent operations to be carried out sequentially.", and further, as 
discussed in the background of Karne, it speeds execution. 

20. Claims 4, 5 rejected under 35 U.S.C. 103(a) as being unpatentable over US 
4887203 to MacGregor et al. in view of US 5155819 to Watkins et al. as applied to 
claim 1 above, and further in view of US 6112312 to Parker. Referring to claims 4 
and 5, although MacGregor in view of Watkins does not disclose the apparatus is 
implemented as a software model, and that further, the model is implemented on a 
computer-readable medium, modeling hardware is very well known in the art. An 
example of this is shown by Parker, from the abstract "The test code file is intended for 
execution by: (i) a model of the microprocessor existing within a simulation system, or 
(ii) a hardware implementation of the microprocessor residing within a computer 
system." A person of ordinary skill in the art at the time of the invention would have 
been motivated to simulate a hardware system because, from line 43 of column 2, "In 
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the past, manufactured prototypes of a new microprocessor were required in order to 
perform functional testing. Today, however, powerful simulation systems exist in which 
a design of a new microprocessor may be functionally tested (i.e., functionally verified) 
before prototypes of the new microprocessor are manufactured. Such simulation 
systems typically include a functional model of a microprocessor under test. Functional 
testing of a functional model of a microprocessor under test allows design errors to be 
identified and corrected prior to the manufacture of hardware prototypes." 

Conclusion 

21 . The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. See notice of references cited. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Gabriel L. Chu whose telephone number is (571) 272- 
3656. The examiner can normally be reached on weekdays between 8:30 AM and 5:00 
PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Scott Baderman can be reached on (571) 272-3644. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 

Gabriel L. Chu 
Examiner 
Art Unit 21 14 
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